Background: Illness perception questionnaires for various medical conditions have become more useful in recent years. However, very few have addressed this issue for Type 2 diabetes in Saudi Arabia. Methods: A self-administered questionnaire was distributed to Type 2 diabetic patients attendees of primary health care centers and Al Kharj Military Industries Corporation Hospital in Al Kharj, Saudi Arabia, from November 24th 2016 to April 24th, 2017. Results: Overall, 383 of the 500 distributed questionnaires were returned, and 187 were males (48.8). Most participants understood that what led to diabetes was hereditary, including diet or eating habits. The Cronbach's alpha value for identity, timeline (cyclical), and emotional factors were relatively high, showing that these scales had a strong level of internal consistency; it also showed that the timeline (acute/chronic) and treatment control scales were low, thus showing internal consistency of these scales. Cronbach's value of coherence and consequences scales were low. Conclusion: Saudis with type 2 diabetes mellitus had appropriate knowledge of their disease. They agreed that diabetes was likely to be permanent and would have major consequences on their lives.
Background
Diabetes mellitus defined as a chronic disease associated with abnormally high levels of glucose in the blood caused by a defect of insulin secretion [1] . Diabetes mellitus is increasingly becoming a health problem globally as a result of increasing prevalence and associated risk of devastating effects or complications on individual for example premature morbidity, kidney failure, gangrene, and even death due to vascular and heart diseases. Diabetes affects both people and the society at large and it has significant impacts health care systems [1] [2] [3] [4] [5] . Furthermore, diabetes mellitus is becoming more prevalent worldwide [6] , as it has increased from 4.7% to 8.5% in 2014 [7] ; in the Middle East and North Africa, it has reached 9.1% in 2015 [8] , while in Saudi Arabia, it was as high as 23 .9% in 2013 [9] .
Illness perception questionnaires for various medical conditions have become more useful in recent years [10] : they examine perceptions patients have about their disease [11, 12] , and look at the name of the disease, symptoms of it, and thoughts about its causes [13] . Some studies have been done with this kind of questionnaire [14] [15] [16] [17] , with a few for diabetes mellitus as well [6, 18] . However, very few have addressed this issue for Type 2 diabetes in Saudi Arabia.
The aim of this research is to examine a Type 2 diabetic patient's perception of this disease in Saudi Arabia; it can assist health providers in understanding more about what patients feel about their disease, which can in turn help with treatment and future medical care. It is important for patients to grasp various outcomes in chronic diseases, including quality of life and self-management [10] .
R E T R A C T E D A R T I C L E
Methods A cross sectional study was conducted over a 5-month period (November 24th 2016 to April 24th, 2017). The targeted population included all Type 2 diabetic patients in Al Kharj governorate, with the study being conducted in Al Kharj Military Industries Corporation Hospital (AKMICH) along with five other primary health care centers (PHCCs) in Al Kharj. The questionnaire was distributed to a largely representative sample of the target population in order to minimize bias, and was conducted with both male and female Type 2 diabetics who attended PHCCs and AKMICH in Al Kharj governorate.
Sampling methods and sample size
A multi-stage random cluster sampling technique was employed in the PHCCs, according to their geographic divisions in five districts (middle, northern, southern, western, and eastern) with two to three in each. We randomly chose one PHCC in each district, with five PHCCs in total. Eligibility criteria included being Saudi, having T2DM for at least 1 year, being 18-years-old or more, no cognitive impairment that could interfere with communication or comprehending questions, being able to read and write in Arabic, having no visual impairment that could interfere with self-reporting, and willingness to participate in the study. Extremely ill patients and pregnant women were not eligible. Given that the prevalence of diabetes mellitus in Saudi Arabia is 23.9%, and the total population of Al Kharj governorate is 376,325 [19], the minimum sample size required for a 99% confidence interval (CI) with a 5% margin of error was calculated to be 383. The sample size was adjusted to 400 to account for any possible data loss during collection. To compensate for low response and rejection due to non-eligibility, 25% was added as well. Thus, the target sample size was 500. The flow chart shows the data collection process with the response rate (as shown in Fig. 1 ).
Data collection instrument
A validated, multiple selection, self-administered illness perception questionnaire (IPQ-R) was used as the data collection tool, which was established at University I Bergen. It was used with the permission to assess diabetes illness perceptions, with a version for diabetes available on their website [20] .
The illness perception questionnaire was translated into Arabic, reviewed by Family Medicine consultants, and then translated back into English. The questionnaire contained a total of 85 questions, with 84 close-ended questions and 1 open-ended question. A pilot study of 30 participants was done before distribution of the questionnaire at no change: participants did not face any difficulties filling it out. Demographic data about participants (age, gender, education level, occupation, marital status, other chronic diseases, type of treatment [either insulin or tablet], and duration of diabetes) were obtained.
Data entry and analysis
Statistical Package for Social Sciences (SPSS) software version 23 was used for data entry and analysis where descriptive statistics where frequencies, percentages, mean and standard deviation will be used to measure the central tendency and distribution of the variables. T-test analysis were also conducted.
In addition, Subgroup analyses were also conducted to determine the illness perceptions among patients. This will help in understanding the participant's perception on how the illness change with disease progression (e.g. type of treatment, complications, etc.).
Ethical consideration
Letters of authorization were obtained from each hospital before distribution, with verbal informed consent from participants. Hard copies of the translated questionnaire were stored in the main hospital and five primary health care centers in Al Kharj governorate.
Results
The youngest study participant was 18-years-old, while the oldest participant was 85-years-old, with most participants between 30 and 70 years of age: age distribution was not skewed. The mean age (M = 46.0, SD = 15.94) showed that the sample was middle age on average.
The minimum time period in which participants lived with diabetes was one year, while the maximum time 
period was 40 years. The duration was skewed with a few participants having lived with it for more than 20 years, although the median duration was 6 years. The number of study participants on oral hypoglycemic agents (OHA) was higher than those on insulin, with or without OHA. More than half of the study participants were unemployed, while those who did not have a chronic disease was higher than those with only one. Those who were educated were significantly greater than those who were not, with results shown in Table 1 . A Student's t-test showed the mean duration between male and female participants was not statistically different. Unemployed study participants demonstrated a higher mean duration compared to employed participants, with a t-test showing this difference to be statistically significant. Study participants who were on insulin, with or without OHA, had a higher mean duration compared to participants who were on OHA, with a t-test showing this difference to be statistically significant as well. Participants with a chronic disease had a longer duration compared to participants who did not have one, with a t-test revealing this difference to be statistically significant. Moreover, participants who were not educated also had it for a longer time period compared to those who were educated, with a t-test showing the difference to be statistically significant as well.
The shortest time period for having diabetes among participants was 31-45 years: those over 61 years had it for a longer duration. A one-way analysis of variance (ANOVA) was used if the mean in age categories was significantly different, as it also showed that the mean in age categories was statistically different [F (4,378) = 28.13, p = 0.000].
The descriptive statistics and Chi-square results of each symptom, along with the belief that the symptom was associated with diabetes are shown in Table 2 . Chi-square tests were used if there was any association between symptoms, or the belief that it was associated with diabetes, as the test showed an association with some symptoms. These symptoms included loss of strength, dizziness, sleep difficulties, upset stomach, stiff joints, weight loss, and nausea. Table 3 shows that most participants believe there is a lot they can do to control symptoms, what they do can determine whether diabetes gets better or worse and the course of diabetes depends on them. Almost two third of participant believe they have the power to influence diabetes, there is very little that can be done to improve diabetes and treatment can control diabetes. 
More participants understood that what led to diabetes was hereditary, including diet or eating habits. There was fair agreement that aging, behavior, poor medical care in the past, as well as stress or worry also contributed. Other causes had a low level of agreement, as shown in Table 4 .
The Cronbach's alpha value for identity, timeline (cyclical), and emotional factors were relatively high, showing that these scales had a strong level of internal consistency; it also showed that the timeline (acute/chronic) and treatment control scales were low, thus showing internal consistency of these scales. Cronbach's value of coherence and consequences scales were low, showing a moderate level of internal consistency, as seen in Table 5 .
Discussion
The study drew its sample across the age spectrum of the population, with the youngest participant aged 18 and the oldest participant aged 85. Therefore, the possibility of age bias was minimized, as findings were generalizable across an age spectrum of the population. The percent of male participants was 48.8 and female participants was 51.2, which was fairly balance, such that the risk of too many participants from one gender was minimized. Due to an equitable distribution between genders, the findings could be generalized across genders. To further minimize risk of bias in the sample population, study participants were carefully selected to ensure educational, marital, and employment status.
We did not find a significant difference in how long male or female participants had lived with diabetes. Although this suggests similarity in its occurrence among men and women, it cannot be concluded that risk factors are similar. More research is needed to characterize this issue.
Study participants with chronic diseases had lived for a significantly longer time period with diabetes, compared to study participants without chronic disease. One possible explanation of this finding is that diabetes is associated with other diseases. Therefore, people with other diseases were at higher risk of developing diabetes at an earlier age. The Centers for Disease Control and Prevention reported that those 45-64 years had the highest risk of developing diabetes [21] , but that lifestyle risk had also placed a younger population at high risk of developing diabetes. Due to this variation in environmental factors, 
more research is required to understand high risk factors in the population. Uneducated participants had lived with diabetes for a significantly longer period than educated participants, although it is difficult to delineate the main cause of this difference (whether due to income, lifestyle, or quality of life between employed and unemployed populations). For example, Eva et al. studied factors associated with knowledge of diabetes in patients with a higher level of education than those without one [22] . Furthermore, Michell et al. found that only 10.8% knew that diabetes could be prevented [23] . More research is similarly required to understand relevant differences in risk factors because of the huge burden of diabetes management on families and healthcare systems [24] .
Although diabetes had been associated with older populations, this study found it in younger populations as well, despite that older populations had lived with it for a longer time period. This study found that after 60 years of having lived with diabetes, it was more than double than those aged 45 years or less who had lived with it. Due to the high economic and social costs of managing diabetes, more studies are needed in the younger population to understand and mitigate its risk factors.
Participants associated loss of strength, dizziness, sleep difficulties, upset stomach, stiff joints, weight loss, and nausea with diabetes. The questionnaire was designed to be targeted toward the cognitive representations of the five components of the disease (diabetes). The study participants were asked about their cognitive representations of the five components of the diabetes. From the study results, some participants (patients) had an inadequate level of knowledge of diabetes management. Therefore, there is need to introduce education program to educate patients on how to identify and manage symptoms. The education program will also help the patients to have a good understanding of diabetes because and to identify the most probable causes of diabetes.
Study findings
Based on the study findings, it was found that the two causes patients had a high level of agreement they were linked to diabetes were eating habits and hereditary. Knowledge of diabetes was good because patient views on diabetes were consistent with reality. More patients agreed diabetes was likely to be permanent as opposed to lasting for a short time. This is in line with findings of Michell et al. who found slightly more than half of their study participants knew they would not be cured of diabetes [23] . More patients agreed diabetes had major consequences on their life and they could put an effort towards managing diabetes. This finding was consistent with the results of a study by Fatma, Mohamed, Juma and Bachar who found in the UAE patients had a positive attitude to 
self-care. Successfully managing diabetes was possible because this study found there were patients who had lived with diabetes for more than 20 years [25] .
Conclusion
Based on the study results, diabetes mellitus and high risk patients reported knowledge and attitudes conducive to good health; however, the majority of the participants did not translate these positive traits into healthy behavior with respect to weight loss, exercise and nutrition or diet.
The study results indicated that some participants (patients) had an inadequate level of knowledge of diabetes management. Therefore, there is need to introduce education program to educate patients on how to identify and manage symptoms. The education program will help the patients to have a good understanding of diabetes because and to identify the most probable causes of diabetes.
It is clear that there is a need to adopt early and intensive interventions in Al Kharj diabetic patients or people diagnosed with the disease since this will help in reducing the risks of disease progression as well as minimize the risk of microvascular and microvascular complications or other complications related to the disease. There is also the need to improve the delivery of health care to individuals with chronic conditions and reduce any barriers to the early utilization of insulin.
In conclusion, the problem of diabetes mellitus on the health care system calls for efforts to more optimally treat diabetic patients and to prevent the development of diabetes development in individuals at risk.
Implications of the study
The study provides an in-depth and comprehensive perception and knowledge of Al Kharj diabetic patients about their illness using Revised-Illness Perception Questionnaire (R-IPQ). Based on the study findings, the study also proposes clear recommendations for improving management and prevention of diabetes in Al Kharj. The study will help in developing policies and programs for better cost effective strategies of diabetes treatment and prevention methods as well as effective management of diabetes and cost effective strategies in Al Kharj and the health care setting in general. This research will benefit diabetic patients by generating evidence based strategies that can be used in formulating policies and programs targeting the general diabetic patients to help them manage the illness.
Recommendations
The study made the following recommendations:
Optimize the use of therapies that are presently available to reduce complications and ensure sufficient glycemic, blood pressure, as well as proper lipid control. Improve Al Kharj diabetic patients adherence to pharmacologic and lifestyle interventions. Educate the patients on diabetes self-management The study recommends that Al Kharj diabetic patients need to change their lifestyle habits i.e. change eating habits and increase exercise. The study recommends that health literacy programs be adopted in health care facilities and clinics. The study recommends formulation of programs and policies and targeting the general diabetic patients to help them manage the illness. 
